Abstract-A novel designed compact SRR slotted ultra-wideband antenna having dual bandnotched characteristics is achieved. The antenna consists of an inverted U-shaped slot on the ground plane and a radiation patch similar to the slot which is fed by a 50-Ω microstrip line. By etching two rectangular shaped split ring resonator slots on the radiation patch we obtained dual band-notched properties in the WiMAX (3.4-3.69 GHz) and WLAN (5.15-5.825 GHz) bands.
I. INTRODUCTION
Federal Communications Commission (FCC) approved the authorization of 3.1-10.6 GHz frequency band for commercial purpose, UWB (ultra-wideband) antennas have fascinated giant interest in the past decade [1] . The main reason of getting attention to the planar UWB antennas is just because of their compact size, economical, easy to fabricate, and can be easily integrate with printed circuit board (PCB). There are some other narrowband application systems which operated over the same UWB working band, such as IEEE 802.16 standard for the application of worldwide interoperability for microwave access (WiMAX) lie between 3.4-3.69 GHz band, IEEE 802.11a for the wireless local area networks (WLAN) have 5.15-5.825 GHz band. Due to same frequency band there may be possibility of electromagnetic interference for the ultra-wideband user applications. This will affect the performance and to overcome out of this band notched techniques have been used for the particular bands. In UWB antennas, to obtain the notch characteristics there are different types of shapes etched from the main radiating patch of the ultra-wideband antenna. The shape including split ring resonator (SRR) C-shaped slot [6] , V-shaped slot [7] , U-shaped slot, S-shaped slot [8] , employing a defected ground structure (DGS) [8] , embedding a quarter-wavelength tuning stub in a large slot on the patch [9] .
In this letter, a dual band-notched UWB antenna is proposed. The design is based on an split ring resonator SRR slot antenna. The rejection of the WLAN band is obtained by etching a rectangular shaped SRR slot on the radiation patch. To achieve the band-notched function at the WiMAX band, another slot is one more rectangular split ring resonator outer slot extruding from the same radiation patch. Measured results show an over 10dB frequency bandwidth from 3.1-10.2 GHz, and the return losses at the notched center frequency of 3.5 GHz and 5.5 GHz are -1.06 dB and -3.24 dB, respectively. VSWR for the proposed antenna is less than 2 for the entire band except at notched bands, the results are discussed in Section III. Besides, this antenna has a simple structure and a compact size of 21*30 mm 2 , where it is suitable to be integrated in portable devices.
II. ANTENNA DESIGN AND ANALYSIS
The geometry of the proposed ultra-wideband antenna is designed on Arlon substrate with thickness of 1.524 mm with relative dielectric constant of 2.5. In this proposed antenna the shape of the radiating patch is plus shaped in which two SRR slots are etched to get two notched characteristics. The length of the slots depends on the frequency. The plus shaped radiation patch is fed by a 50 Ω microstrip line. Simulated design and fabricated design are illustrated in Figure. 
III. RESULTS AND DISCUSSION

A. Return Loss of Antenna
For the analysis of the performance of proposed antenna the CST MW studio microwave software is used. Both simulated and measured results are shown in Figure 3 which presented that the return loss of the proposed UWB antenna has dual notched band characteristics band at 3.5 GHz and 5.5 GHz frequencies and shows over 10 dB frequency bandwidth from 3.15-10.2GHz. 
B. VSWR of proposed Antenna
It measures the mismatching between feeding system and antenna. It must be less than or equal to 2. From the Figure 4 , we can say that the for entire band 3.15 GHz to 10.2 GHz VSWR is less than 2 except at notching frequencies which are 3.5GHz & 5GHz. 
C. Surface Current at notched frequencies
Surface current represents the maximum effect of electric and magnetic field generation on the surface of the planar UWB antenna at notched frequencies. At 3.5 GHz the outer SRR slot is excited most and at 5.5 GHz the field at the inner SRR slot loop highly feverish as we can see in Figure 5 . 
D. Parametric Analysis of Proposed:
The first notched band centered at 3.5 GHz is obtained by etching a SRR slot on the radiation patch. The length of the slot is about λ/2 of the center frequency of the notched band and can be calculated by (2), (1) where L (L=2*(L1+L2)-s1) is the length of the slot where L1=16mm, L2=6 and s1=8mm. According to (1), the calculated length of the split ring resonator slot is 32.41 mm. The practical length of the SRR slot is 34.4 mm. Here, the practical length is calculated by parametric analysis which is as shown in Figure 6 . Similarly, for the second notched band outer split ring resonator slot length is varied which is as shown in Figure 6 , it is observed that on increasing the length the notched frequency shifted at lower frequencies. where X (X=2*(L3+L4)-s1) is the length of the slot where L3=12.6mm, L4=5.9 and s1=8mm. According to equation (1) , the calculated length of the split ring resonator slot is 24.61 mm. The practical length of the SRR slot is 28.2 mm. Here, the practical length is calculated by parametric analysis which is as shown in Figure 7 . From the Figure 8 , it is observed that on increasing width of the slots the bandwidth of the antenna and also shift the second notch frequency towards lower frequency. Figure 9 shows the radiation pattern of the of the proposed antenna for the resonant frequencies at 4.8 GHz, 6.5 GHz and 9.83 GHz. 
E. Radiation pattern of antenna
IV. CONCLUSION
A compact dual band-notched ultra-wideband antenna is presented in this letter. This antenna has a simple structure and compact size of 21*30 mm 2 , which is easy to be integrated in miniature devices. Results show that the frequency bandwidth covers from 3.15-10.2 GHz. To prevent interference with WiMAX and WLAN systems, two band rejection structures are selected to produce
